[MIA ("melanoma inhibitory activity"). Biological functions and clinical relevance in malignant melanoma].
The protein MIA was identified and isolated from the tissue culture supernatant of melanoma cells in vitro by its ability to inhibit thymidine incorporation by melanoma cell lines. After purification and partial sequencing of the peptide, a fragment of the MIA cDNA was cloned by RT-PCR. This cDNA fragment was used to screen phage libraries and subsequently fully encoding human and murine MIA cDNA and genomic DNA clones were obtained. The MIA gene spans a region of approximately 2 kb and is divided into 4 exons. Mapping the MIA gene revealed that the human gene is located on chromosome 19 and the murine gene on chromosome 7. The MIA open reading frame spans 131 (human) or 130 (murine) amino acids. The first 24 (human) or 23 (murine) amino acids represent a signal sequence directing the secretion of MIA into the extracellular compartment. The mature, secreted MIA consists of 107 amino acids and its MW is approximately 11 kDa. Preliminary structural data suggests that MIA is a small globular protein stabilized by two intramolecular disulfide bonds. Expression studies of protein und mRNA levels indicate that MIA is expressed specifically by malignant melanoma cells and chondrocytes. This points to a highly restricted expression pattern which is controlled by the MIA promoter. In addition, MIA provides a clinically useful parameter in patients with malignant melanoma. Enhanced values were measured in the serum of all patients with metastatic melanoma (stage III and IV). In vitro and in vivo experiments using recombinant MIA protein revealed that MIA specifically inhibits attachment of melanoma cells to fibronectin and laminin. Further analysis indicated a direct binding between MIA and the matrix proteins. This finding provides an explanation for the capability of MIA to inhibit proliferation of melanoma cells in vitro. Our studies suggest a putative function of MIA in regulated detachment of melanoma cells from the extracellular matrix which is an important step in metastasis.